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PREFACE (U)

(U) The purpose of this publication is to assess all information
concerning the biological warfare capabilities of the People's Republic
of China, North Vietnam, North Korea, and Mongolia. For each of these
countries information is included concerning: order of battle for
biclogical warfare; identification and description of biological warfare
materiel; production installations and capabilities; stockpiles and
storage facilities; doctrine and procedures which would govern the use
of biological warfare; defensive measures to be taken in the event bio-
logical warfare was initiated; and applicable research, development,
and testing programs.

(b)CD)..

(U) Constructive criticism, comments, and suggested changes are
solicited and should be forwarded to the Defense Intelligence Agency,
Washington, D, C. 20301, ATTN: DT-1A,
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Section 1.

COMMUNIST CHINA

A. INTRODUCTION (U)

1. €8> Historical Background (U)
(b)(1)..
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3. <69 Geographical and Political Factors (U)

a. (U) Communist China is the third largest country in the world,
occupying about 3.7 million square miles, and the population comprises
about one-fifth that of the world. To the North and West an extensive
boundary is shared with the Soviet Union, a boundary which separates the
two most powerful communist countries. To the South, China borders on
several weak, unstable countries, one being North Vietnam. She has used
North Vietnam as a base for Communist operations against neighboring
countries. China also shares common borders with North Korea, Mongolia,
Afghanistan, India, Nepal, Bhutan, Burma, and Laos. The mainland is
within 2500 nautical miles of every major target in Asia as well as
European USSR. Two-thirds of China's area is mountainous or desert-like,

and ninety percent of the population live in one-~sixth ot the country,
primarily in the fertile plains and deltas of the east.®
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B. ORDER OF BATTLE (U)

4, €= Military Organization (U)
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(b)(D)..

5+ €9 Military Equipment (U)
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Figure 1. CBR reconnaissance troops in light protective clothing (U).
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Figure 2. Vehicle ocround decontamination exercises (1),

"""""

Figure 3. Troops preparing (O ford
stream in full protective clothing (U).
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¢. (U) ChiCom pictorial magazines have shown naval personnel
operating a one-man back pack decontamination apparatus., Another
illustration shows sailors washing down the decks with hoses and scrub
brushes. There are no recent reports to indicate what, if any, improve-

ments have been made in equipment for decontamination onboard ships
(figs 7, 8, 0).16
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C. POLICY, STRATEGY AND TACTICS REGARDING USE OF BW (U)
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E. BW MATERIEL (OFFENSIVE) (U)
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(b)(D)..

d. (U} The Chinese have studied the transovarian transmission
of Rickettsia tsutsugamushi by two types of Trombicella deliensis which
provides basic information for establishing vector colonies and their
subsequent infection for possible use in a vector-agent system.L+1 In a

1966 publication Lu Pao-lin urged that extensive studies of insect culture
be undertaken in order to remain abreast of foreign developments. *?

(b)C1)..
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(b)(1)..

g . (U) The Institute of Genetics, Chinese Academy of Sciences
(CAS), is studying special topics in '"microbacteriology’ and entomology,

areas of research considered the '"vanguard for future bacteriological
warfare."*? Allegedly, recent discoveries in the field of bacteriology
made by this institute have had profound effects on the entire mainland,

but these discoveries were not disclosed.

F. BW MATERIEL (DEFENSIVE) (U)

€ Decontamination (U)

14.
(b)(1)..
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(b)CL)..

15. €& Detection and Identification (U)

a. (U) There is little indication that the Chinese have conducted
research to develop means of detecting and identifvying biological agents.
The results of some related research could be exploited for such a purpose.
Tseng Fan—-chi of the Wuhan Army General Hospital obtained rapid results
in identifying 355 different species of bacteria bv their biochemical
reactions., The time required to identify bacteria by this technique was
20-24 hours as opposed to 4-5 days by conventional means.>7 An unknown
author sumnarized a method in 1964 for determining the generation time
of Bacillus anthracis.”® The following year Li Liang-shan compared a
broth method with the agar method to demonstrate the string-of-pearls
reaction for B. anthracis. Details of the test were not given, however,
the author claimed that results were identical. Possibly the modified
reaction would have contributed to more rapid identification of B.
an;hracis.35 Other studies suggestive of rapid identification were
published by Chiang Shun-Ch'iu who experimented with incomplete antibodies
for the diagnosis of brucellosis*® and by Yun Chao-Chuan who compared
various methods for identifving Brucella.’’

(b)(1),.
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16. &8 Medical Protection (U)

(6)(1),(b)(3):50 USC 403-1(1),

b. (U) Chinese military cadre are inoculated with a combined
cholera and typhoid vaccine once a year. (Claims have been made that all
people of the nation have received vaccination for smallpox, and that
the diseiase has been eradicated. Vaccines or antisera for typhoid,
paratyphoid, typhus, diptheria, tetanus, rabies, plague, cholera, yellow
fever, and Japanese B encephalitis have been developed, but the scale ot
use is not known. The use of live vaccines has been exploited in China.
Live vaccines for brucellosis, plague, and anthrax are available.~
Vaccines for the more serious animal diseases, such as, swine plague,
hog cholera, rinderpest, and foot-and-mouth disease have been developed.
A method of aerosol immunization was introduced into veterinary practice
in 1964. The vaccine materiel was spraved or dusted in a room so that
animals were exposed and immunized.>’ There are no known instances
concerning immunization of humans by the aerosol route. Continued
efforts in aerosol research could have provided means for the mass
immunization of the population and of animals in the event biological
agents are used.

(b)(D)..
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(b)(1),(b)(3):10 USC 424,.

of
1t

fow

media.

this institute and its true military affiliation cannot be verified.
could be part of the China People's University in Peking, or it might
be misnamed because of incorrect translation.
Ching-hua, reportedly associated with the University, has studied the
various types of Pasteurella isolated from 11 species of animals and

His observations of morphological, physiological, and blochemical
properties indicated that there were no consistent host/bacterial

specificities which could be reliably used to classify the 62 types of
Pasteurella isolated. 1In general, although one strain Pasteurella might
attack many species of domestic animals and fowl, a single species of

arimal might be infected by several strains of the bacteria. All strains
isolated in nature could give rise to variant types when grown in artificial
Although this study was apparently conducted to advance veterinary
immunology, the basic data concerning susceptibility of animals to this
disease and the genetic selection of mutant strains could be applied to
other infectious diseases.

1,75

(U) The CPLA Veterinary University of China. The location

% An investigator, Liu

(b)(D)..

(b)(3):10 USC 424.(b)(3):50 USC 403-1(1)..
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(3) (U) Ch'en Po-ch'uan, Hsu Chao-hsiang, Liu Yuan-yuan, and
Fan Jui-lien, studied the infectivity of JBE virus in 1963.2> They con-
cluded that a plaque assay could be used for the routine titration of
viral infectivity. A similar study was conducted the following year
when these same investigators studied the plaque-forming characteristics
of several different strains of this pathogen.”®

(b)(L)..

(b)(3):10 USC 424,(b)(3):50 USC 403-1(1)..
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(b)(1).(b)(3):10 USC 424,.

(6) (U) Mao Chiang-sen studied the effect of temperature and
pH on the production of JBE virus and the effect of those parameters on
interferon subsequently synthesized in chick embryo cell cultures. V"

The optimal temperature for virus growth was found to be 33.5° C, although
interferon production increased as higher temperatures were reached. The
optimal pH for interferon production ranged between 7.1 and 7.6, while

the optimal pH for production of the infective virus was 7.8. These

data suggest, therefore, that at pH7.8 and at 34.5° C, the Peking strain
of JBE virus would propagate to maximum titers under conditions severely
inhibiting the production of interferon. The Peking strain of JBE virus
is the most virulent of those known.

(7) (U) Manv other investigators at this institute have
contributed also to general knowledge of the JBE virus. Included are
P'ang Chi-fang who in 1964 repaorted ohservations made with an electron
microscope while the virus of JBE was developing in chick embryo fibro-
blasts and in hamster kidney cells.!'Y® Wang Chin, 1960, studied

(b)(3):10 USC 424,(b)(3):50 USC 403-1(1)..
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comparatively the growth of JBE virus in the brain and in the extra

central nervous tissues of white mice; coauthor of the finished report
was Huang Chen—hsiang.106"107

(8) (U) Hsu performed studies involving the use of mice in
determining the mechanism of immunization against JBE.198  Lieu inves-
tigated the enzymatic activity and effects of ribonucleic acid of JBE on
mouse brain tissue.!?? Much of the data obtained from these studies
relative to the growth characteristics of the JBE virus would be essential
to support any effort to mass produce this virus as a potential BW agent.

C, €2 Institute of Epidemiology and Microbiology, Peking. (U)

(b)CL)..

(2) (U) Other work on brucella involving the agar diffusion
reaction has been done by Yun Chao-ch'uan.l!! This spotty interest in
brucellosis shown by Chinese investigators suggests that China is not
free of the consequence of this chronic disease. Attempts to resolve
problems affecting public health and the practice of veterinary medicine

will generate a great deal of data, some of which would be applicable to
the development of brucella pathogens for BW.

(b)(1),(b)(3):50 USC 403 (g)..

()(3):10 USC 424.(b)(3):50 USC 403-1(1),.
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(b)(1),(b)(3):10 USC 424,(b)(3):50 USC 403 (g),.

and Chang Yung-fu induced allergic encephalomyelitis in guinea pigs,
albino rats, white mice, rabbits, and monkeys.113 It was found that
the pathological changes observed were much more complex in monkeys;

this might have been used as a parameter to determine similar results
in man.

(4) (U) 1In a paper presented at the 1963 Svmposium sponsored
by the Microbiology Society of Chinall® wang Yung~chi and coworkers
described their findings of an interferon-like substance in chick embryo
cultures infected with either type B epidemic encephalitis virus or
yellow fever virus. Effective inhibitory concentrations were still
present, even upon dilution of 1:160, a fact which indicated a need to
make further adjustments in concentration to reduce the plaque count to
50%. In a follow-up study (1964), Wang investigated JBE virus culture,

and elucidated the nutritional aspects of viral growth using monolayer
tissue cultures.!!>

(5) (U) Other notable research conducted at the institute
was that by Han Hung-lin and Pan Jen-chiang who studied the activation
of botulinum type E toxin by trypsin.!!® This study confirmed the
(0)(3):10 USC 424,(b)(3):50 USC 403-1(1),.
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(3) (U) 1In 1962, Wang Yung-chi, Lu Chin-han, Li Mei-jung, '
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previous observations of others. Available published research on the
incidence of botulism in China is scarce, and the extent of research on
the toxin is not apparent. Research on botulism would probably be in
consonance with similar studies in other countries to combat 1its
incidence, but might also aid any effort to develop this potential BW

agent.

f. (U) Chengtu Institute of Biological Products (Chengtu Vaccine
and Serum Institute), Chengtu. (U)

(1) (U) Wei Wen-pin characterized an interferon-like substance
found in the supernatant fluid of a suspension of mouse 1ung tissue
infected with a virulent strain of Rickettsia Erowazekii.ll =118 The
substance exhibited some properties quite distinct from other interferons.
Wei and his coworkers were subsequently able to propagate R. prowazeki
in monolayer cultures of embryonic mouse lung cells. Wei from 1946 to
1951 was engaged in research at the Pasteur Research Institute in France.
In 1952 he was a member of the Chinese Committee to Investigate Alleged

US Use of Bacterial Warfare in Korea.

(2) (U) Tung Tien-shun and K'ang Hsien-yuan are responsible
for several ori%inal studies on Salmonella typhosa, causative agent of
typhoid fever.1'? Chou has also done original work in isolating new
subtypes of Shigella flexneri, causative agent of dysentery.!?? Studies
on the rickettsiae and on the enteric pathogens make up much of China's
efforts in microbiology. Work in these areas probably enjoys an emphasis
second only to that given to JBE. The endemicity and epidemicity of
these diseases demand that such work be performed primarily to upgrade
the public health standards in attempts to eradicate these diseases from

the environment. The studies they perform and data gathered therefrom
could be used to support applicable R&D efforts.

g . €82 Changchun Institute of Vaccines and Serum, Changchun. (U)

()(1).(b)(3):50 USC 403-1(7),
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(2) (U) Yang Chung-ch'i has published a paper entitled
"Changes in the Amino Acids Composition of Culture Fluid of Pasteurella
*(Yersinia) pestis EV strain During Their Growth."'?! The study revealed
that various amino acids originally present in the growth medium were
utilized by P. pestis according to a definite sequence--proline, serine,
and theonine first, followed by glutamic acid only when the first three
had been exhausted, and then aspartic acid. Glycine and alanine were
utilized only after aspartic acid had been exhausted. Plague, carried
chiefly by the tropical rat flea, has occurred in China for centuries
and is likely to be present for some time to come. Data realized from
studies of the pathogen are applicable to establishing growth parameters
of this pathogen.

(b)(1)..

|

i. (U) Other Institutes of Interest. (U)

(1) (U) Investigators at the Fukien Institute of Epidemiology,
Foochow have studied the vectors of Rickettsia tSutsx.:g;_f«.mushi,128']2'"3
the detection of LeptosPira,130"133 and immunological methods for
identifying Coxlella burnetii. An Infectious Diseases Hospital at Foochow
and the Fukien Provincial Hospital have also been mentioned. Studies on
antibiotic resistant dysentery bacilli!3" and the serological variability
of Shigella flexneril3°7136 yare conducted there.

S I e P o oy SR T L

*The use of the genus name Yersinia is consistent with current
taxonomic practice, however because of past common usage and the greater
familiarity of investigators with the genus name Pasteurella, the latter

term will be used throughout this report.
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(2) (U) Ch'en, China Medical College, studied the antibiotic
resistance of a large number of strains of Shigella.!37 The Inner
Mongolia Medical College, Huhekot published results of efforts to isolate
drug resistant variants of Shigella flexneri.!3® The Institute of
Antibiotics, Peking has evaluated various nitrogen sources for growth
of Shigella species,!®? and the effect of additives on growth has been
determined.!"” These studies might have some application in a BW program,
although the enteric diseases are prevalent public health problems.

22. €& Potential Agent Development (U)

(b)(1).(b)(3):10 USC 424,

(b)(3):10 USC 424,(b)(3):50 USC 403-1(i)..
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Table I. Potential BW Agents (U).

(b)(L)..

(b)(3):10 USC 424.(b)(3):50 USC 403-1(1)..
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Suspected Chinese Biological Warfare Agent

Production Facilities

(U).

(b)(D)..
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Table 1I.
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Suspected Chinese Biological Warfare Agent

Production Facilities

(U). (Continued)

(B)CD)..
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(b)(D)..

24, @@= Biofermentation/Bioengineering as Related to BW Agent Developments (U)

a. (U) If a successful BW program is ever to be established,
fundamental data derived from R&D efforts must first be scaled-up,
through process research, so that large volumes of precisely defined
biclogical materiel ultimately can be produced at will. Unfortunately
for those who are working very hard to identify this effort, equipment
and facilities used for these purposes are simply not unique. For
instance: processes by which biological agent fills are produced need
differ but slightly from those schedules which are used to manufacture
bulk volumes of vaccine materiel; and fermentors already in use to
cultivate yeasts and actinomycetes for established commercial purposes
could be adapted easily to produce pathogenic organisms with but
appropriate modifications for safety purposes. The facilities used for
this research in China appear to be under civilian control but nevertheless

these could be used to support military needs for the development of
BW agents.,

B (U) Chiao Jui-shen, an investigator at the Institute of Plant
Physiology, CAS, spoke at the 1963 Symposium on Progress in Microbiology
held in Wuhan University and pointed out that although current emphasis

(b)(3):10 USC 424.(b)(3):50 USC 403-1(1),.
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had been placed on developing the antibiotics industry, outstanding
progress had also been made on developing biochemical engineering and
industrial fermentation. 13 By isolating mutant strains of selected
molds, by determining carefully critical parameters of their metabolism,

and by modifyving their nutritional requirements, notable increases in
antibiotic yields had been made possible.

g (U At the Third All-China Scientific and Technical Conference
on Antibiotics held in Dairen, September 1964, Chiang Ching-i and Ch'en
Hung~shan of the Institute of Antibiotics, CAMS, outlined the conditions
found necessary for the optimal culture in chicken embryos of cowpox and
fowl plague viruses,!'""

d. (U) At this same symposium, Ma Yu-ch'eng of the Hua-tung
Chemical Engineering College, Shanghai, noted the debt which biological
engineering owed to chemical engineering.!"® The author forecast the
continued development and greater application of biological engineering;
he also stressed the need of specialized training in order to develop
competent biological engineers.

e. (U) Lu Pao-lin presented a paper at the 20th annual symposium
of the Entomology Society of China held in Peking in 1964, at which he
reviewed progress made and elucidated major problems still facing those
who were interested in medical insect culture.!“® He noted the work of
Ho Ch'i in the fertilization of Chinese mosquitoes Qé; Sinenses) by
forced mating, and the work of Hu Neng who used fermented culture media
to stimulate hatching; he also stressed the homogeneitv of insect quality,
and emphasized the importance of controlling culture conditions and
population densities in order to increase breeding efficiency. He also

urged extensive studies in order to keep abreast of foreign developments
in insect culture.

f. (U) Su Ch'eng-ch'in, Chang Ching-fang, Chu Nan-ying, and Li
Chi'huai of the Institute of Medical Biology, CAMS, Kun-ming, did original
work in 1961-1962 on the isolation of latent cytopathogenic viruses from
uninoculated tissue culture.!“’ The viruses were not named, but data
were obtained on the effects associated with regrowth of these viruses
in monkey kidney cells.

g (U) Ts'ao Chen-ch'in designed a continuous sterilizer for use
in the fermentation industry.!"® 1In his report, the author evaluated
various parameters related to the design, namely the time of continuous

sterilization, the reaction speed constant, and the ahsolute temperature
of sterilization.
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I, (U) Another significant accomplishment has been the development
of an automatic defoaming method for use in the fermentation industry.11+9
Shen Yung-hsing described details of this development which compared in
quality to the work of the Czechoslovaks, who have recently acquired
equipment which controls automatically pH, foam, etc.

(b)(1)..

25. +468% Preservation of Microorganisms as Related to BW Agent Development (U)

a . (U) Another prerequisite for the militarization of biological l
materiel is an appreciation of the technology needed to stockpile agents
in a viable state, so as to assure thedir availability for offensive use
when required. The Chinese have conducted various studies which increased II
their knowledge of the applicable technology, mainly laboratory techniques
associated with lyophilization (freeze-drying). '

b. (U) In 1959, an improved method of lyophilization was described
by Hsieh Chen-yang of the Second Military Medical College, Shanghai, CPLA
Academy of Medical Science.'®! Many strains of fungi and influenza
viruses, together with strains of bacteria which cause anthrax, cholera,
brucellosis, and plague, were maintained in a lyop<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>